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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a separating pawl for an image forming 
apparatus which has a metal tip part having a required circularly curved 
surface hardly damaging a roller and hardly being damaged even at jamming, and 
can be produced efficiently. 

SOLUTION: About the separating pawl provided for sheet peeling of the image 
forming apparatus, the front end of the separating pawl of a near wedge shape 
is formed by giving the circularly curved surface with a curvature radius (R) = 
about 0.005 to 0.5 mm. The tip part of the separating pawl including at least 
the circularly curved surface portion or the whole separating pawl is formed by 
injection molding the mixture of a powder metal and melting binder, and 
subsequently heating the injection molding heat and sinter it. The tip part is 
fixed to the separating pawl body when only the tip part is injection molded. 
The post-processing is not needed for the tip part or the whole separating 
pawl, and moreover, even when jamming breaks out, the tip part has a strength 
which is hard to damage. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The separation pawl for image formation equipments characterized by forming the point of 
this separation pawl which contains said circle curved-surface part at least, or the whole separation pawl 
with the injection-molding object of a powder metal in the separation pawl for image formation 
equipments which formed the head edge of a separation pawl on the circle curved surface. 
[Claim 2] The separation pawl for image formation equipments according to claim 1 whose circle 
curved surface is a (radius-of-curvature R) =0.005-0. 5mm circle curved surface. 
[Claim 3] The separation pawl for image formation equipments according to claim 1 or 2 which formed 
the body of a separation pawl by polyphenylene sulfide resin, and formed the point with the injection- 
molding object of a powder metal. 

[Claim 4] The manufacture approach of the separation pawl for image formation equipments which 
consists of carrying out injection molding of the mixture of a powder metal and a melting nature binder 
for the point of an abbreviation wedge-shaped separation pawl, or the whole separation pawl, heating 
this subsequently in the manufacture approach of a separation pawl of manufacturing the head edge of 
the separation pawl for image formation equipments so that it may be formed on a circle curved surface, 
removing a binder, and making it sinter further. 



[Translation done.] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.inp... 1 1/28/07 



JP,2001-215841,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the separation pawl for image formation equipments 
which uses sheets, such as paper in which the image was formed, since it exfoliates from the roller for 
conveyance, or a belt, and its manufacture approach in image formation equipments, such as a copying 
machine, facsimile, and a printer. 
[0002] 

[Description of the Prior Art] Generally, to image formation equipments using the development and the 
fixation process of electrophotography, such as a copying machine and a laser beam printer, a toner 
(developer) is made to adhere to sheets, such as paper, the electrostatic latent image formed on photo 
conductors, such as a photoconductor drum, is developed, and it has to them the device which carries 
out heating application of pressure of this image on a sheet, and is established. 

[0003] Thus, the device of a common laser beam printer is explained with reference to drawing 6 among 
the devices concerning development and fixation. First, a toner is made to adhere to the electrification 
image formed on the rotating photoconductor drum 14, and this is imprinted on Sheet S. At this time, 
since Sheet S and a photoconductor drum 14 are stuck with static electricity, they need to exfoliate Sheet 
S from a photoconductor drum 14 promptly, and they are the separation pawl Al of a wedge action die. 
The head was made to **** to a photoconductor drum 14, and Sheet S is exfoliated. 
[0004] Next, the sheet S which exfoliated and carried the non-established toner advances between the 
application-of-pressure rollers 1 6 made to counter so that a pressure welding may be carried out to the 
fixing roller 1 5 and this which were heated by 1 50 degrees C or more (nip section), and fixes a non- 
established toner image on the heating application-of-pressure conditions between both rollers. 
[0005] And since it tends to stick to a fixing roller 15 or the application-of-pressure roller 16 and Sheet 
S is certainly exfoliated from each roller front face, the sheet S after fixation is the separation pawl A2 
of a wedge action die, and A3. A head is made to **** on a fixing roller 15 and the application-of- 
pressure roller 16, respectively, and Sheet S is exfoliated. 

[0006] In addition, in a laser unit and 18, a toner compartment and 19 show a sheet receipt cassette, and 
20 shows [ the sign 1 7 in drawing 6 ] imprint equipment. 

[0007] By the way, although the general separation pawl is formed on the circle curved surface so that it 
may be hard to damage the sheet with which the head marginal la ****s, a roller, and a belt as shown in 
drawin g 1 , the ingredient which forms such a separation pawl is fabricated by one with the synthetic 
resin called the engineering plastics which have thermal resistance which exceeds a necessary 
mechanical strength and 150 degrees C. 

[0008] If the separation pawl really fabricated with synthetic resin is not avoided but sees synthetically 
that toughness will fall if it improves so that a degree of hardness may be raised as much as possible 
although a mechanical strength and thermal resistance have been improved quite well, it will be thought 
that the physical properties of metals, such as stainless steel and cemented carbide, are the the best for a 
separation pawl. 
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[0009] If a sheet will be in the condition of entering the crevice between a separation pawl and the Laura 
Bert side in the condition of dissociating neither from a roller nor a belt thoroughly and of being called 
the so-called "jamming" especially, a superfluous load may be applied and damaged at the head of a 
pawl. 

[0010] In order to cope with the above-mentioned problem, cutting was carried out to the precision until 
it became the one shape of the separation pawl 21 as fixes the metal plate 22 of desired strength to a 
point by a screw stop etc. in the manufacture phase of the separation pawl 21 and subsequently shows 
the configuration of the head edge 23 of a metal plate 22 with the chain line in drawing, and a circle 
curved surface, as shown in drawing 7 . 
[0011] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional separation pawl 
requires an advanced technique in the cut process which forms a part for a point in a necessary circle 
curved surface, and has the trouble that manufacture effectiveness is bad and causes buildup of a 
manufacturing cost by this. 

[0012] Then, the technical problem of this invention is offering the separation pawl and its manufacture 
approach of the image formation equipment which solves the above-mentioned trouble, and is formed in 
the necessary circle curved surface where the amount of point's can damage neither a roller nor a belt 
easily, and has a part for the metal point which is hard to damage even if it causes jamming, and can be 
manufactured especially efficiently. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this 
invention, it considered as the separation pawl for image formation equipments characterized by forming 
the point of this separation pawl which contains said circle curved-surface part at least, or the whole 
separation pawl with the injection-molding object of a powder metal in the separation pawl for image 
formation equipments which formed the head edge of a separation pawl on the circle curved surface. 
[0014] As having described above, the separation pawl for image-formation equipments constituted is 
formed in the circle curved surface of necessary radius of curvature where the amount of point can 
damage neither a roller nor a belt easily by having formed the point of a separation pawl which contains 
said circle curved-surface part at least, or the whole separation pawl with the injection-molding object of 
a powder metal, and the need for post processing of it is lost on such a point or the whole separation 
pawl, and even if it moreover causes jamming, it has the reinforcement which the amount of point 
cannot damage easily. 

[0015] the circle curved surface at the head of the above-mentioned separation pawl — radius-of- 
curvature (R) = — it is desirable to be formed more preferably on the R= 0.01 -0.05mm circle curved 
surface 0.005-0. 5mm. Moreover, the separation pawl for image formation equipments which formed the 
body of a separation pawl by polyphenylene sulfide resin, and formed the point containing a circle 
curved-surface part with the injection-molding object of a powder metal has prompt actuation taking 
advantage of the lightweight nature of resin, and is more desirable. 

[0016] Or the head edge of the separation pawl for image formation equipments is set as invention 
concerning the manufacture approach which solves the aforementioned technical problem to the 
manufacture approach of the separation pawl manufactured so that it may be formed on a circle curved 
surface. Injection molding of the mixture of a powder metal and a melting nature binder was carried out 
for the point of an abbreviation wedge-shaped separation pawl, or the whole separation pawl, and 
subsequently this was heated, the binder was removed and it considered as the manufacture approach of 
the separation pawl for image formation equipments which consists of making it sinter further. 
[001 7] By the above-mentioned manufacture approach, since the point of a separation pawl which 
contains said circle curved-surface part at least, or the whole separation pawl can be manufactured to a 
precision with injection molding of a powder metal, it becomes unnecessary not to cut such a point or 
the whole separation pawl, and to grind it by post processing, and manufacture effectiveness improves. 
[0018] Moreover, the manufactured separation pawl is formed in the circle curved surface of necessary 
radius of curvature where the amount of the point can damage neither a roller nor a belt easily, and is 
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formed in the precision as the metal which has the reinforcement which is hard to damage even if it 

causes jamming is also. 

[0019] 

[Embodiment of the Invention] The operation gestalt of the separation pawl for image formation 
equipments of this invention and its manufacture approach is explained based on an accompanying 
drawing below. 

[0020] the separation pawl 1 of the 1st operation gestalt be the separation pawl 1 for image formation 
equipments a pawl formed the head marginal 1 a of an abbreviation wedge-shaped point at a 
predetermined circle curved surface , and as show in drawin g 1 , this carry out injection molding to a 
separation pawl configuration , subsequently heat this injection molding object , and it make the pellet 
which consist of mixture of a powder metal and a melting nature binder degrease and ( the clearance by 
volatilization of a binder ) sinter , and manufacture it . 

[0021] the connoisseur who such a separation pawl 1 of a configuration usually makes [ connoisseur ] 
the top face 3 the contact surface with a roller or a belt, and contacts a base 4 on a sheet ~ it is used as 
space. In addition, the sign 2 in drawing is a hole for inserting in the support shaft for making a pawl 
head rock. 

[0022] Although the configuration of a circle curved surface is formed in an about [ (radius-of-curvature 
R) =0.05mm ] circle curved surface, R usually sets it to 0.01 -0.05mm more preferably R= 0.005-0.5mm. 
Incidentally, the separation pawl which touches a photoconductor drum has an about R= 0.01-0.05- 
micrometer desirable thing especially as a separation pawl which sets the circle curved surface of head 
marginal la to R= 0.05 micrometers, and touches a fixing roller. 

[0023] Moreover, the iron powder which a powder metal is the gestalt of impalpable powder 20-30 
micrometers or less, and is called carbonyl powder, Iron powder, nickel powder which were impalpable- 
powder-ized with nickel powder or an atomizer, A Fe-nickel alloy, a Fe-Si alloy, stainless steel system 
fine particles, SUS316L, SUS304L, SUS440C, SUS410C, 17-4PH, etc. as a carbon steel system SKH, 
SHD, etc. can use WC-Co, W-Cu-nickel, W-Fe-nickel, Cu and Ti, or cemented carbide powder as a non- 
iron system as SCM415, SCM435 grade, and a tool steel system. 

[0024] Incidentally, cemented carbide is the ingredient which sintered metals, such as cobalt and nickel, 

for hard-coal ghosts, such as tungsten carbide and titanium carbide, as a binding material. 

[0025] The thing of 10 or less Pa-s has [ the binder mixed to such a powder metal ] desirable viscosity at 

the time of injection molding. Moreover, what is easy to get wet to metal powder, and decomposes or 

volatilizes at low temperature as much as possible is desirable, and although it decomposes gradually in 

the state of heating, the direction is more desirable than what carries out rapid decomposition. 

[0026] A binder consists of a constituent which usually mixed the lubricant containing thermoplastics, 

such as synthetic resin and a wax, for example, the following examples are given. 

[0027] ** the thing ** polyethylene / SMR resin / wax / stearic acid **EVA / acrylic resin / wax / 

dibutyl phthalate which uses polystyrene / acrylic resin / wax / polyolefine / stearic acid, and ** 

polyamide resin as a principal component — although the mixed rate of such a binder and said metal 

powder carried out is suitably set up according to whenever [ stoving temperature ], or injection-molding 

conditions, a binder may be used for it 50% of the weight or more, and it usually blends a binder about 

20 to 50% of the weight. 

[0028] A void content acquires 5% or less of high-density Plastic solid by [ which degrease so that 
heating after injection molding may volatilize the binder of the quality of organic first and may not make 
it brown-coal-ize ] heating accumulating at a line crack and about 1400 degrees C into which after that, 
for example, nickel, melts further, and making it sinter. 

[0029] The 2nd operation gestalt shown in drawing 2 is the separation pawl for image formation 
equipments which formed body 5a of the separation pawl 5 by polyphenylene sulfide resin, and formed 
the point 6 including the head edge 6 of a circle curved surface with the injection-molding object of a 
powder metal like the 1st operation gestalt, ****s a point 6 to body 5a of a separation pawl, and fixes it 
to it by 7. 

[0030] Without thrusting it, in case the 3rd operation gestalt shown in drawing 3 attaches the pin 8 made 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje 1 1 /28/07 



JP,2001-215841,A [DETAILED DESCRIPTION] 

« 



Page 4 of 5 



from stainless steel, the heated pin 8 is pressed fit and welded in body 5a of a separation pawl, and other 
components are completely the same as the 1st operation gestalt. Even if this thing receives an 
oscillation while in use, it has the advantage that a pin 8 cannot loosen easily. 
[003 1] The 4th operation gestalt shown in drawin g 4 forms body 9a of the separation pawl 9 by 
polyphenylene sulfide resin. It is the separation pawl for image formation equipments which formed the 
point 10 containing head marginal 10a of a circle curved surface with the injection-molding object of a 
powder metal like the 1st operation gestalt. Heights 10b of a point 10 is inserted in, and in that case, 
adhesives are applied to a concavo-convex field and it fixes to body 9a of the separation pawl in which 
crevice 9b was formed. 
[0032] 

[Working Example(s) and Comparative Example(s)] [Example 1] Fabricated the separation pawl of the 
gestalt which carried out injection molding of the pellet which consists of a constituent which mixed the 
binder of the aforementioned ** 40% of the weight to 60 % of the weight of cemented carbide powder, 
and was shown in it at drawing 1 , heated so that the component of the binder might subsequently be 
volatilized, and it was made to sinter at 1400 degrees C after that, and manufactured. The following (a) 
on-the-strength assessment trials and (b) roller breakage nature assessment trial were performed about 
the obtained separation pawl, and these results were shown in a table 1 . 

[0033] (a) Leave die length of 5mm from a pawl point, made the on-the-strength assessment test 
separation pawl (overall length of 20mm) hold to the metal fixture for immobilization, the load was 
made to increase from a right-angled direction calmly to the top face 3 (to refer to drawing 1 ) which 
****s to a pair roller or a belt, and the load (N) until a head is damaged was measured. 
[0034] As shown in roller breakage nature assessment trial drawin g 5 , it is supported with the fixed 
support shaft 1 1 . (b) The point of the rockable separation pawl A It energizes that even the tension of 0.1 
Ns is with a coil spring 13 so that the pair roller slide contact side may **** to the roller 12 which 
carries out a uniform revolution by 80rpm with a fixed pressure (O.lNs) and the fixed crossed axes angle 
theta (= 30 degrees). Whether they are whether the blemish which can distinguish the endurance of 1000 
hours on the front face of a roller with the naked eye is formed, and no estimated. In addition, the 
tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer (PFA) was covered in the front face of a roller 
12. 



[0035] 
A table 1] 




mm i 


ami 




00 msm (ftB) 


85N 


1 ON 


6 ON 






mUL ; 





[0036] [Example 1 of a comparison] It formed with the polyphenylene-sulfide -resin constituent which 
strengthened with the potassium titanate whisker the separation pawl of the gestalt shown in drawing 1 , 
(a) on-the-strength assessment trial and (b) roller breakage nature assessment trial were performed, and 
these results were written together in a table 1 . 

[0037] [Example 2 of a comparison] The separation pawl body was formed with the same resin 
constituent as the example 1 of a comparison, from the condition which shows the sheet metal made 
from a Fe-nickel alloy in drawing 7 , cutting was carried out to the configuration of the head edge shown 
in the chain line, this was bound tight with the screw thread into the body part, it fixed, and the 
separation pawl was manufactured. 

[0038] To this separation pawl, (a) on-the-strength assessment trial and (b) roller breakage nature 
assessment trial were performed, and these results were written together in a table 1 . 
[0039] The point broke by the 10-N load in the on-the-strength assessment trial, and the separation pawl 
of the example 1 of a comparison had low reinforcement so that clearly also from the result of a table 1. 
Moreover, the point of the example 2 of a comparison was difficult for it being inferior in respect of 
manufacture effectiveness, and producing so much in the stable quality, although the point bore even the 
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load which is 60Ns. 

[0040] On the other hand, the separation pawl of an example 1 was what satisfies the reinforcement 
which carried out expected from even the load whose point is 85Ns bearing in an on-the-strength 
assessment trial. Moreover, it was confirmed also from the count result of a manufacturing cost that 
sufficient cost cut is possible. 
[0041] 

[Effect of the Invention] The separation pawl of this invention for image-formation equipments has a 
part for the metal point which is hard to damage even if it forms the point which contains a circle 
curved-surface part at least, or the whole separation pawl with the injection-molding object of a powder 
metal, and it is formed in the necessary circle curved surface where the amount of point can damage 
neither a roller nor a belt easily and it causes jamming, as explained above, and has the advantage of 
being the separation pawl of the image-formation .equipment which can moreover be manufactured 
efficiently. 

[0042] Moreover, the separation pawl of a (radius-of-curvature R) =0.005-0. 5mm circle curved surface 
turns into a separation pawl of image formation equipment with the positive detachability over a regular 
paper etc. while a circle curved surface has the above-mentioned advantage. 
[0043] If the body of a separation pawl is formed by polyphenylene sulfide resin and the point 
containing a circle curved-surface part is formed with the injection-molding object of a powder metal, 
taking advantage of the lightweight nature of resin, actuation will become a prompt separation pawl for 
image formation equipments. 

[0044] moreover, by the manufacture approach of the separation pawl for image formation equipments 
this invention Since the point of a separation pawl which contains said circle curved-surface part at least, 
or the whole separation pawl is fabricated by the metal powder injection-molding method There is a 
****** advantage whose manufacture effectiveness does not need to cut and grind a point or the whole 
separation pawl by post processing, and improves, and even if the amount of the point can damage 
neither a roller nor a belt easily and it causes jamming, it is hard to damage the manufactured separation 
j>awl. 



[Translation done.] 
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